High mobility group box 1 enhances hyperthermia-induced seizures and secondary epilepsy associated with prolonged hyperthermia-induced seizures in developing rats.
Levels of high mobility group box 1 (HMGB1), an important inflammatory mediator, are high in the serum of febrile seizure (FS) patients. However, its roles in FS and secondary epilepsy after prolonged FS are poorly understood. We demonstrate HMGB1's role in the pathogenesis of hyperthermia-induced seizures (HS) and secondary epilepsy after prolonged hyperthermia-induced seizures (pHS). In the first experiment, 14-15-day-old male rats were divided into four groups: high-dose HMGB1 (100 μg), moderate-dose (10 μg), low-dose (1 μg), and control. Each rat was administered HMGB1 intranasally 1 h before inducing HS. Temperature was measured at seizure onset with electroencephalography (EEG). In the second experiment, 10-11-day-old rats were divided into four groups: pHS + HMGB1 (10 μg), pHS, HMGB1, and control. HMGB1 was administered 24 h after pHS. Video-EEGs were recorded for 24 h at 90 and 120 days old; histological analysis was performed at 150 days old. In the first experiment, the temperature at seizure onset was significantly lower in the high- and moderate-dose HMGB1 groups than in the control group. In the second experiment, the incidence of spontaneous epileptic seizure was significantly higher in the pHS + HMGB1 group than in the other groups. Comparison between pHS + HMGB1 groups with and without epilepsy revealed that epileptic rats had significantly enhanced astrocytosis in the hippocampus and corpus callosum. In developing rats, HMGB1 enhanced HS and secondary epilepsy after pHS. Our findings suggest that HMGB1 contributes to FS pathogenesis and plays an important role in the acquired epileptogenesis of secondary epilepsy associated with prolonged FS.